Objective: To describe and compare life habits between individuals with adult and mild phenotypes of myotonic dystrophy; identify life habit dimensions in which accomplishment is compromised; and describe satisfaction related to life habits. Design: Cross-sectional study. 
INTRODUCTION
Myotonic dystrophy type 1 (DM1) is the most common neuromuscular disorder in adulthood (1) . It is an autosomal dominant disease with impairments in the muscular, nervous, ocular, digestive, respiratory, cardiovascular, endocrine and reproductive systems (2). The gene defect responsible for DM1 is located on chromosome 19q13.3 and is known as a nucleotide triplet repeat mutation (CTG)n (3). The length of the repetitions is partly correlated with the severity of the disease and the age of onset (4) . Several disabilities have been described, including a progressive loss of muscle strength of about 1% per year (5), myotonia, early bilateral cataracts (6) , excessive daytime sleepiness (7) and reduced higher cognitive functions (8) .
Although considered a highly variable disease with multisystemic involvement, few studies have focused on the impact of DM1 on activity and participation as defined by the International Classification of Functioning, Disability and Health (ICF) (9) (10) (11) . The latter concept is seen as the result of an interaction process between intrinsic factors including impairments resulting from DM1 and extrinsic factors (Environmental Factors) such as access to healthcare and community services (12) . Participation can further be divided into society-perceived and person-perceived participation, which relates to the measurement paradigm (13) . The latter is based on an individual's life experiences and preferences, so as to gain a better understanding of an individual's specific needs and problems. A few studies have reported society-perceived participation, mainly regarding the employment dimension in DM1 (14, 15) , and personperceived participation restriction including personal care, housing, mobility and work (9, 11) . The present lack of knowledge on this population's experience regarding their perception of their lived experience in carrying out daily activities and social roles hinders the establishment of a long-term management plan for rehabilitation and community services designed for such a population. Indeed, in this population, the planning of cares and services from local agencies have been described as underdeveloped, and medical and paramedical care have been inconsistent, problematic and performed yearly at best (6, (16) (17) (18) .
Among several issues, the various clinical phenotypes present in DM1 should also be taken into consideration upon establishing a portrait of participation. Classification of DM1 into 4 phenotypes is based on age of onset in conjunction with [CTG]n expansion size: congenital, childhood, adult (classic) and mild phenotype (19, 20) . The congenital DM1 (> 1000 CTG) mainly consists of hypotonia at birth, with poor sucking and swallowing, mental retardation, and progressive muscular dystrophy and or-gan involvement later on (21) . The main features of the childhood DM1 (< 1000 CTG) are onset between 1 and 10 years of age, mild facial weakness, indistinct speech, myotonia and learning difficulties (21) . The first 2 phenotypes have a distinct and more severe clinical picture than the latter 2 and will not be discussed in this paper. Individuals with the adult phenotype (100-1000 CTG) demonstrate high symptom heterogeneity, but progressive loss of muscle strength and myotonia are always present. This is the most prevalent phenotype among the DM1 population. Older age of onset (> 40 years old) and minimal involvements such as early cataract and mild myotonia are hallmarks of the mild phenotype (50-150 CTG). It is important to understand that phenotypes are a classification of a continuous spectrum of the severity of the disease as shown by the strong correlations between muscular impairment, CTG repeat number and disease duration (5) . Clinically, patients with the mild and adult phenotypes exhibit clearly different pictures and require distinct types of rehabilitation and community follow-ups. However, to our knowledge, no studies have described the differences between their respective levels of activity and participation.
Satisfaction related to participation is increasingly gaining attention in the literature, as it has been associated more strongly with subjective quality of life than the performance component (22) . The individual's feelings about or appraisals of his/her participation have thus been suggested as a promising approach in quality of life assessment as well as in healthcare and community services planning and delivery (23) . Tailoring our intervention towards the areas demonstrating less satisfaction may improve quality of life more than focusing solely on traditional rehabilitation areas, such as activities of daily living, which only predict a small proportion of quality of life among a neuromuscular population (9) .
The objectives of the present study are: (i) to describe and compare activity and participation between individuals with the adult and mild phenotypes of DM1; (ii) to identify activity and participation dimensions in which the accomplishment is compromised or human assistance is required for a significant sub-sample; and (iii) to describe satisfaction associated with activity and participation.
METHODS

Participants
A sample of 200 subjects with DM1 was drawn randomly from a subset of the 416 DM1 individuals listed at the neuromuscular clinic of the Centre de Santé et de Services Sociaux de Jonquière (Quebec, Canada). Participants needed to be over 18 years old, with a diagnosis of DM1 (adult or mild phenotype) confirmed by DNA analysis and able to provide informed consent. For the purpose of this study, subjects were classified as having the mild form of the disease if they presented at least 2 of the 3 following criteria: (i) CTG < 200; (ii) Muscular Impairment Rating Scale (MIRS) score of 1 (no muscular impairment) or 2 (minimal signs) reported in the medical chart; (iii) age at onset of symptoms > 40 years. All subjects who did not fall into this category were classified as having the adult form of DM1. Individuals with other forms of muscular dystrophy, including congenital and childhood DM1 or severe impairments secondary to another disease, were excluded. This study was part of a larger study, which implied 5 days of clinical assessment performed either at the neuromuscular clinic or the participants' homes. From the 416 DM1 individuals listed at the neuromuscular clinic, 82 affected subjects were excluded from the study on the basis of having moved out (36.6%), being unreachable (20.7%), refusing clinical follow-up (20.7%), presenting other major health problems (e.g. tumour) (17.1%), being acquainted with a research team member (2.4%), or other reasons (2.4%); and, 131 other DM1 subjects refused to participate in the study. Reasons for refusal were: lack of interest (58.8%), difficulty moving (12.2%), employment (9.9%), health issues (6.9%), lack of time (4.6%) and various other reasons (e.g. insurance considerations) (7.9%). Finally, 3 subjects dropped out of the study. The institution's ethics committee approved the study.
Instruments
LIFE-H. The short version of the Assessment of Life Habits (LIFE-H) (version 3.1), a 77-item questionnaire was administered at participants' homes by a registered occupational therapist (24) . The LIFE-H was based on the Disability Creation Process conceptual framework and designed to be a measure of person-perceived participation. The term "life habits" refers to "daily activities and social roles that ensure the survival and development of a person in society throughout his or her life" (12) . Developed prior to the ICF, the taxonomy of life habits covers essentially the dimensions "activities/participation" as presented in the ICF, even though their labels vary slightly: nutrition, fitness, personal care, communication, housing, mobility, responsibility, interpersonal relationships, community life, education, employment, and recreation. In accordance with ICF activity and participation construct, the assessment is based on 2 concepts: the degree of difficulty when performing a life habit in the current environment of the person (no difficulty, with difficulty, accomplished by a proxy, not accomplished or not applicable) and the type of assistance required (no assistance, assistive device, adaptation and/or human assistance). A 10-grade scale of accomplishment was developed by combining the 2 concepts. A grade of 0 indicates the presence of a complete restriction of activity or participation, while a grade of 9 indicates optimal activity or participation. If a specific life habit is not part of one's lifestyle because of personal choice, this item should be marked as not applicable based on the rationale that a restriction of participation cannot be attributed to a life habit that is voluntarily not accomplished. A score for each category can be calculated for each domain (daily activities and social roles sub-score) and for the LIFE-H as a whole (12 categories) ranging from 0 to 10. A higher score indicates a higher level of activity or participation. The Education category is not included as only few participants were expected to be involved in school activities at the time of the study. This instrument has shown adequate test-retest and inter-rater reliability for several populations including DM1 (25, 26) .
Muscular Impairment Rating Scale. Participants' muscular involvement was categorized based on the MIRS (27) . MIRS is a 5-point ordinal scale used to assess muscular impairment progression in DM1 based on clinical muscular evaluation: 1, no muscular impairment; 2, minimal signs; 3, distal weakness; 4, mild to moderate proximal weakness; and 5 severe proximal weakness.
Statistical analysis
Characteristics of participants are presented with the mean, standard deviation (SD) and range for continuous variables, and frequency and percentage for nominal and categorical variables. As LIFE-H is an ordinal scale, accomplishment and satisfaction scores are presented with the median and the range. The mean and SD are also presented to permit comparison with previous published data. Comparison of characteristics between the mild and adult phenotype was performed with the nonparametric Mann-Whitney U test or the χ 2 test. Pearson's correlation coefficient was used to ascertain the relationship between the category accomplishment scale score and its satisfaction score. For objective 2, criteria were established to determine disruption of participation for each life habit items. A grade of 5 or less on the accomplishment scale was chosen as the indicator of a significant disruption because these scores indicate that the life habit is accomplished with human assistance or not carried out at all. The second criterion was related to the number of individuals who reported significant disruption. A life habit was considered as significantly disrupted when at least 10% of the participants indicated an accomplishment scale grade of 5 or less. The person's level of satisfaction related to the accomplishment of each life habit was also assessed on a 5-point scale ranging from "1 very dissatisfied" to "5 very satisfied". A score of less than 2 on the satisfaction scale was chosen as criterion of significant dissatisfaction. The second criterion was related to the number of individuals who stated significant dissatisfaction. A life habit was considered dissatisfying when at least 10% of the individuals indicated a significant dissatisfaction (scale score less than 2). Statistical analyses were performed using the SPSS statistical software package (28) .
RESULTS
Characteristics of participants
The 200 DM1 subjects who completed the study are comparable to the 216 DM1 who did not participate in terms of gender, CTG repeat number and proportion of mild vs adult phenotype but differ slightly in terms of age (mean 47.0 (SD 11.8) years, range 20-81 years, vs 50.2 (SD 14.6) years, p < 0.05). However, the age difference is small and should have no impact on the interpretation of the results.
Characteristics of participants for the total group as well as the adult and mild phenotypes sub-sample are presented in Table I . Gender distribution is identical in both groups. For the mild phenotype, more than 50% of our sub-sample showed no or mild muscular involvement, as expected. For the adult phenotype, 53.8% demonstrated mild to moderate proximal weakness in addition to distal muscle weakness. The disease duration for the total group was 21.8 years (SD 9.7).
Life habits for the mild and adult phenotypes
Results for each category, domains and total score of the LIFE-H are presented in Table II for the adult and mild phenotypes. In the Daily Activities domain, the Mobility and Housing categories showed the lowest median and mean. In the Social Roles domain, the Employment category was the most disturbed, whereas the accomplishment of life habits in the Responsibility and Interpersonal Relationships categories were preserved among most participants. Participants with the adult phenotype demonstrated significantly lower levels of activity and participation than those with the mild phenotype on 8 out of the 11 (73%) LIFE-H categories. The difference was more than 1 point on the calculated mean score for the Mobility, Housing, Fitness, Employment and, the Recreation categories. A similar analysis was performed for each LIFE-H item and significant difference was found for the accomplishment of 37 (48%) life habits, for which individuals with the adult phenotype reported lower performance than those with the mild phenotype. Fig. 1 illustrates the distribution of the most disturbed categories, the domains and the LIFE-H total score. This figure emphasizes that not only the median accomplishment score is lower among participants with the adult phenotype, but also that variability in accomplishment is much higher.
Life habits and gender
Daily Activities and Social Roles sub-scores and LIFE-H total score did not reveal any significant differences between genders. No differences were observed in category scores except the Communication and Employment categories, where women reported higher participation levels.
More severe restriction of life habits and need for human help in DM1
Several life habits items required human help or were not carried out by the participants (37/77; 48%). Fifteen life habits items (41%) in the Daily Activities domain and 22 life habits items (55%) in the Social Roles domain were restricted in some way for over 10% of the sample. The LIFE-H items for which over 20% of the sample reported being unable to accomplish the life habit or needing human help (grade between 0 and 5) are presented in Table III . "Doing major household tasks"
and "holding a paid job" were the items most significantly disturbed, with 63.5% and 44.5% of individuals reporting needing human assistance or not accomplishing these life habits, respectively. However, the adult phenotype accounted for most of the participants reporting the need for human help. In the case of the life habit item "doing major household tasks", it could relates to the previous description of miserable living conditions of some individuals with myotonic dystrophy. The Recreation category was the most affected with 4 items (participating in cultural, sporting, outdoor or tourist activities) demonstrating between 23.4% and 35.4% of individuals with a grade below 5.
Life habits and related satisfaction
Categories, domains and LIFE-H total satisfaction scores are listed in Table IV . A high level of satisfaction was present for the total and sub-scores for both groups where most participants were satisfied with their participation. The Employment and Recreation categories had the lowest satisfaction scores. Individuals with the adult phenotype reported significantly lower levels of satisfaction for all categories, sub-scores and LIFE-H total score than those with the mild phenotype. The relationships between satisfaction and the accomplishment mean score of the LIFE-H showed significant correlations (r = 0.40-0.84) for all categories, sub-scores and LIFE-H total score. The highest correlations were found for Recreation (r = 0.84) and Employment (r = 0.82) categories. Correlations with satisfaction rating were lower in the Communication (r = 0.40) and Responsibility (r = 0.41) categories, probably 
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Disturbed participation reflecting the uniformity of respondents' ratings of their level of accomplishment in those life habits.
Table V displays the item in each domain presenting the highest percentage of very dissatisfied or dissatisfied individuals (score 1-2) as well as items presenting ratings below 2 in over 20% of the sample. "Holding a paid job" (Employment category) is the item bearing the highest dissatisfaction level among participants.
DISCUSSION
In any chronic degenerative diseases, the main objective of rehabilitation is to maintain an optimal level of accomplishment in the daily activities and social roles usually valued by the person. Participation has seldom been described in individuals with DM1, making it more difficult to plan adequate rehabilitation and community services. In addition, due to recent advances in molecular diagnosis, individuals with the mild phenotype can be detected much earlier, creating a "new" patient population with specific needs, which has seldom been described to date. Indeed, in the past, only the adult phenotype could have been diagnosed with certainty and offered appropriate medical and rehabilitation services.
The first objective of this study was to describe and compare activity and participation of individuals with the adult and mild phenotypes. The high results for the global scores (median: <8.7/10) even for the adult phenotype support the clinical observations that most people with DM1 live at home with some services for most of their lives. However, the participation level for more severely affected DM1 subjects is lower than the one found in an aging population even if the mean age group of our sample was relatively younger (44 years old) (29) . For most activity and participation categories, the mild phenotype exhibits a higher constant level of participation and the adult phenotype a more heterogeneous level of accomplishment. The Mobility and Housing categories were the most disrupted categories for the Daily Activities domain for both groups and more than 1 point separated the 2 groups. Many activity and participation categories and items rely on muscular strength for the accomplishment of life habits. As 64% of our sample presented some degree of proximal weakness and important distal weakness, it is not surprising to find that Mobility and Housing categories for the Daily Activities domain as well as Employment and Recreation categories for Social Roles domain are the most disrupted and had the lowest satisfaction. In addition, cognitive factors, such as fatigue and lower executive functions known to be present in several adult DM1 individuals, could have also played a role (30, 31) . Similar results were found in other studies (10) as well as in our own previous works (5, 32, 33) . Social aspects of disablement in DM1 patients were already characterized in a large study conducted in the Saguenay-Lac St Jean region in 1986 (15, 34) . Employment among affected males was 3 times lower than in the general population. More than 20% of affected males and 50% of affected females had never worked and this was reflected in their overall income: 47% of affected individuals being in the lowest income bracket, compared with 25% of the general population, while 42% were estimated to be living below the poverty line. A large proportion of affected individuals (43.6%) compared with the general population (12.2%) depended on social security (15, 34) . The second objective was to identify specific life habits items deserving special attention in rehabilitation and community follow-up. Approximately 20% of life habits items in Daily Activities and Social Roles domains were severely disrupted in our sample. However, individuals with the mild phenotype demonstrated only a sub-optimal level of participation for some life habits items, such as "maintaining their home yards", "performing major household tasks" or "having sexual relationships". The difficulty experienced or the help needed for those life habits could also be related to the normal aging process as our mild phenotype sub-sample had a mean age of 57 years old. The adult phenotype demonstrated more important disruption in several life habit accomplishments such as "taking part in outdoor activities" and "going to public buildings".
The accomplishment level of a life habit is often considered as the main outcome for rehabilitation success. However, as shown in a recent study, satisfaction associated with the realization of this life habit is more related to quality of life than to participation performance (22) . A general high level of satisfaction regarding participation in daily activities and social roles was described by participants. Along with the results on the accomplishment scale, Mobility, Recreation and Employment were the most affected categories in addition to the Fitness category. The adult phenotype demonstrated lower satisfaction levels than the mild phenotype on all categories. In general, these subjects reported a higher satisfaction levels than populations of older adults with physical disabilities (29) . Such results may appear paradoxical; a lower satisfaction level was expected considering several participants reported difficulty in performing several life habits. However, in our sample, most people had the disease for more than 20 years and they may have shifted their values and expectations (35), thus affecting their satisfaction level. The Housing category provides an example of this situation as several individuals rely on the help of others for several life habits items in this category, although only a small percentage were dissatisfied with their performance. Personality traits, cognitive functions, adaptive capacities and social environment, such as the availability of community services, are factors that should be more closely investigated as possible explanation. In this population, individuals with DM1 are eligible for receiving cleaning services from the community agency to promote independent living. They may be willing to give up such tasks without dissatisfaction, so as to maintain more meaningful life habits. On the other hand, life habits that cannot be carried out with human or technical help or that are usually not part of the healthcare and community services package, such as "riding a bicycle or participating in physical activities to maintain health", tend to induce higher levels of dissatisfaction. In addition, the high dissatisfaction towards participation in unpaid work illustrates a possible avenue for expanding community services, allowing individuals who are unable to work in regular jobs to participate part in important activities, which could be rewarding for them.
These results are important for developing managed care in conjunction with a professional evaluation, since they reveal disrupted participation domains as well as most problematic life habits. The main findings for the elaboration of a care pathway are that: (i) the adult and mild phenotypes have a distinct clinical portrait of participation in most life domains and should thus have separate care plans; (ii) the adult phenotype displays an heterogeneous picture, thus the need for performing comprehensive evaluation since several aspects may be involved; (iii) the mild phenotype presents a near optimal participation but specific aspects need consideration; (iv) disruption of several social roles indicates that community management should be part of the care plan. Finally, DM1 being a progressive disorder, the role of environmental factors and especially the implementation of community services should not be underscored as these are most probably effective measures for alleviating some of the consequences and burden imposed by the disease.
Limitations
In interpreting the results, one must bear in mind the limitations of the current study. Concerning the sampling procedure, the individuals who refused to participate in this study may have been more severely or less affected by the disease. The study protocol, a full 5 days of evaluation, was often an issue regarding the participation of full-time working less affected individuals. For more severely affected individual, the most frequent reason for non-participation is the lack of interest, which is a well-known feature of DM1. The lower representation of this population may give an impression that the accomplishment of life habits is higher than expected. However, the same distribution of CTG expansions and the same proportion of mild vs adult phenotype between participants and non-participants suggest a similar disease severity level in both groups. For the measurement aspect, the LIFE-H is a subjective assessment where individuals use their own internal standards to evaluate their accomplishment and is thus subjective to response biases, especially when taking into consideration cognitive deficits, which may be present in DM1 (6) . Also, the criterion for disruption of the accomplishment of a life habit was based on the need for human help, but it does not take into account the proportion of participants who reported difficulty achieving specific daily activities or social roles. This may give a more positive evaluation of the problematic as many individuals may experience difficulty, which may progress to the need for external help.
In conclusion, DM1 may be compared to a model of an aging population and this study further supports this hypothesis since, even in their forties, individuals with the adult phenotype may show important disruption in carrying out daily activities and social roles comparable to an older adult population. Tailoring rehabilitation programs and community services more closely to the needs of these individuals will enable better maintenance of life habits and thus will promote increased quality of life.
